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THE "Royal  :Navy" of Great Britain, like its merchant navy, is 
now composed, in its effective force, almost exclusively of iron 
steamers. Wooden vessels are not built, for all the reasons that 
apply in case of merchant ships, and for the additional reason that 
such weight of iron armor as has become necessary would prove 
very destructive to a wooden hull, even were the wooden hull ca- 
pable of sustaining the strain of the immense steam power required 
for speeds of from twelve to sixteen or seventeen knots. 

The war vessels built by Great Britain for some years past have 
been iron-clad, with the exception of a few transports, and several 
ships built with the intention--which was not realized, however-- 
of competing with our own " Wampanoag class" in speed, regard- 
less of their other naval qualifications. 

In her navy of over six hundred registered vessels of all classes, she 
has now ibrty-seven iron clads, of which thirty-three have iron hulls, 
and of which more than-three-fourths are broadside ships. Their 
side armor varies from 4~ inches in thickness in the older broadside 
vessels, to 14 inches in the turrets of monitor iron clads now build- 
ing. Their armament has its maximum in the " Hercules," which 
carries eight 1S-ton X-inch rifles, two 12-ton IX-inch, and four 
6½-ton ¥II- inch rifles, all of the Woolwich pattern. 

The hulls of the later iron clads are of immense strength, and 
yet of comparatively light weight, their lightness in both hull and 
machinery enabling them to carry great weight of armor on a re]a. 
tively small displacement. For the ingenuity which has so greatly 
and advantageously modified the details of construction of the hull, 
credit is very largely due to the energy and boldness of a talented 
engineer and naval architect, E. J. Reed, until recently, Chief Con- 
structor of the British :Navy. ~ 

The extreme lightness of machinery is obtained by high piston 
YoL. LXI.----THIRD S E R I E S . ~ O .  3.--MAtter[, 1871. 21 
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speed and by great care in proportioning details ; the boilers are 
forced to the utmost possible extent. The weight of engines and 
boilers with water has been in some cases brought below 300 pounds 
per indicated horse-power. Sharp competition between rivalbuild- 
ing firms and good engineering have given rise to rapid improve- 
ment, and have compelled the introduction of higher pressure, 
greater expansion, surfitee condensation, tubular boilers, and mode- 
rate superheating. 

The style of engine is usually either the trunk engine, as built by 
Messrs. Penn & Sons, or of the ordinary " return connecting rod" 
type. The steam is usually carried at about 30 pounds per square 
inch in the boiler : in a few eases, one of which was given in the 
preceding paper, much higher pressures and the compound engine 
have been tried, by way of experiment, with, on the whole, very 
favorable results. It must be remarked, however, that the intro- 
ductioa of higher steam and greater expansion in new styles of en- 
gine l~as been, and will probably continue to be, retarded by the 
necessity of training men to manipulate suceessful]y the new ma- 
el~inery, precisely as the introduction of surface condensers--now 
deemed so generally indispensable--was for years retarded. 

A tolerably accurate idea of British design and proportion in 
constructing both hull and machinerymay be obtained by reference 
to the description of the iron clad "Monarch," in the April, 1870, 
number of this Jou~')~aZ. 

The cellular structure and bracket p!ate system of ship con- 
struction there described is adopted in all lately built iron clads and 
large vessels, and the proportions of mac~hinery as there given are 
about the same as are generally adopted by the well known firms. 

Although, as a general rule, the broadside iron clad has been 
adopted in the British navy, there are a few monitor iron clads 
afloat, and a number of others are building, in compliance with the 
feeling in their favor awakened by a strong party, headed by the 
late ill-instructed .'rod unfortunate, but zealous inventor, Capt. Cow- 
per P. Coles, R. N. 

Those built since the "_~{onarch" are true Monitors, without 
masts and sails, and some of them are very formidable fighting ma- 
chines. The loss of the "Captain" has caused a not remarkable, but 
somewhat nnreasonable distrust of all ships of the monitor type ; 
no more will Probably be built of the " Monarch" class, and even the 
true monitors~without  sails--arc looked upon generally with much 
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the same feeling that was shown in our own navy when that cNss 
of vessels was first introduced. 

One'good effect that has followed the loss of the " Captain" is 
the commencement of a careful investigation of the stability of all 
British iron clads by experiment. There are some indications that 
their designers have sometirnes been satisfied with obtaining a good 
height of metacentre above the centre of gravity without noting 
carefully its variation of position with the movements of the vessel, 
or laying off" the curve of stability. I t  seems quite certain that in 
some classes of ships stability is seriously lacking, and orders have 
issued f~om.the Admiralty,  directing, in such cases, the use of a 
permanent ballast  of iron concrete in the spaces of the cellular 
bottom. 

The favorite style of turret iron clad is what its designer calls 
the " breastwork monitor," of which we gave a sketch in Fig. 1, 
the parts above the clotted line c c indicating armor. 

f / C . / .  

f ] G . 2 .  

The breastwork rises some six feet above the main deck of the 
vessel, and in the deck which covers it are the hatches, and through 
it rise the ventilators and smokepipes. There seems to be no reason 
why the same deck should not be carried fore and aft, as indicated 
by the dotted line, x 9, and the covered but unarmored space thus 
utilized would be most valuable in these ships, which are invari- 
ably very much cramped in space below decks, and the change 
would greatly increase their stability. In one ease, at least, this 
improvement is ordered. 
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The most forraidable of these vessels are the "Devastation" and 
the " Thunderer," building respectively at Portsmouth and Pem- 
broke dockyards, and now well advanced. These ships are 285 feet 
long, of 62½ feet beam, and will have a draught of 26 feet ; their 
tonnage is given at 44~0.6 tons. Their side armor is 12 inches thick, 
in single thickness, along the water line, and on breastworks, and 
somewhat thinner below water ; the armor rests on teak backing, 18 
inches thick, and an inner skin 11 inches thick; the deck rises 4½ 
feet above water. The turrets are 31 feet in diameter, armored 
with 14.inch plates on the side through which the ports are cut, 
and 12 inches on other parts, backed with 15 and 17 i~clles of teak 
on an inner 1{-inch skin. The bow is of immense strength, for the 
purpose of being used 'is a ram. These. power['ul craft carry four 30- 
ton XII-ineh rifles, in two turrets, at a height of 12 feet above water ; 
the shot fired by these guns will weigh something over 600 pounds~ 
and will be propelled by 100 pounds of such powder as is used in 
the 70 pound cartridges of the " Monarch's" guns. The vessels are 
intended to have a speed of 12½ knots per hour, and to carry 1600 
tons of coal in their bunkers, a quantity sufficient tbr, probably, ten 
days steaming ; they have twin screws, driven by engines of 800 
nominal horse-power collectively. 

The most powerful 5roadside ships are the sister ships, "tIer-  
cules" and "Sultan." The structure of  their hulls is quite similar 
to that of the "Monarch," and their armament has already been 
stated. 

Their armor has a maximum thickness of 9 inches along the 
water line, 8 inches over the casemates, and 6 inches on the sides 
generally, backed with 12 inches of teak backing on a 1½-inch skin ; 
along the thick water.line belt, a further protection of 30 inches of 
teak on another ~-inch iron skin is added inside the hull. Their 
speed is from 13 knots at sea to 14~a knots on the measured mile, 
on a displacement of 8,680 tons, a draught of 25 feet water~ and 
driven by engines that have, in the " Hercules," indicated as high 
as 8,528 horse-power. This immense power has been developed 
with a consumption of 25 pounds of steam per H. r. per hour, as 
calculated from indicator cards ; the grate surface is 907 feet square 
feet, heating surface 19,800, superheating surface 3,900, and con- 
densing surface 20,768 square feet. The engines have cylinders of 
127 inches diameter, and 47.inch trunks ; stroke of piston, 4½ fcet. 
Their weight, with that of boilers and water, is given at 1095 tons. 
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The machinery of both ships is from the sarae drawings, and i~ 
built by Messrs. Penn & Sons. 

Visiting the " Sultan," at Chatham, we noticed the same absence 
of useless finish and ornament about the machinery that is almost 
invariably to be observed on British war vessels. The general de- 
sign and arrangement and the proportions ar.e admirable, and the 
workmanship excellent. 

Two unarmored gunboats are just added to the British navy, 
which are remarkable for carrying, on a very small hull, a very 
large gun ; they are of 85 feet length, 26 feet beam, and 9 feet depth 
of hold, measuring 244,]~ tons O.M.; they each carry one 18-ton 
X-inch rifle, and will probably prove very useful as well as inex- 
pensive craft for harbor defence. 

The 178,000 tons of vessels which constitute the British iron clad 
navy carry 590 guns, discharging 62,000 pounds of shot. These 
guns consist entirely of Woolwich rifles, the most powerful being 
the XII-inch rifles ordered, but not yet supplied, for the "Devas- 
tation" and the "Thunderer." One now about ready weighs 35 
tons 7 hundred weight, measures 4~ feet 8 inches across the breech, 
1 foot 9 inches diameter at muzzle, and will cost about £2500. It 
is constructed on Frazer's modification of the Armstrong system, as 
are all large guns made at Woolwieh ; if made by the old method 
its cost would have been about £3500. Fig. 2 is a sketch of the 
"Monarch" pattern of XILinch gun. The " energy" of the shot ~ 
from the gun just described will probably be about 7000 foot-tons 
at 1000 yards from the gun, and they will probably be capable of 
penetrating armor plate 15 inches thick, using charges of' 100 or 
120 pounds of powder. 

The armament of the turret ships generally consists of 25ton 
XII-inch rifles, and the heaviest guns in broadside are the 18-ton 
X-inch rifles. The latter throw a shot of 400 pounds with a velo- 
city of 1200 to 1300 feet per second, and with a power su~eient to 
penetrate about 13 inches of iron ; their " energy" at 1000 yards is 
still 3500 to 4000 foot-tons ; the charge of powder is 60 pounds of 
English *! large grain rifle powder." Less powerful vessels .Carry 
12-ton IX.inch, 250 pdr. rifles, which are capable of penetrating, 
with a 45-pound charge, 11 inches of armor plate. : 

The guns made at Sir William Armstrong's " Elswiek Works," 

.~ The lirst of thes~ guns has be(m ~ t e d  sim.e the above w~ts written, and the 
"('nergy " at l()q~0 yards is considerably above even the figure given. 
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as weli as those made at Woolwich, are " built up guns." The 
inner tube is usually made of a mild steel, from the works of Messrs. 
Firth & Son, Sheffield. This steel tube is relied upon principally 
for longitudinal strength, and has also sufficient hardness to bear 
the severe friction of the shot without injury. Outside this steel 
tube are fitted a number of wrought iron bands, which are made of 
coiled bars welded together, somewhat like the old " stub twist" 
barrels. The bands are " shrunk on," the gun being kept cool 
during the operation by a cooling stream of water on its interior 
surface. 

At the Elswick Works, near Newcastle-on-Tyne, where we were 
very kindly received by Sir William Armstrong a~d Capt. Noble, 
we found guns in process of manufacture for nearly every European 
government. A!I large guns were muzzle loaders, but army, bat- 
tery, and siege guns, up to 40-pounders, were breech loading. We 
noticed here, as in many other large establishments, that all wrought 
iron chips and shavings were carefully gathered up and worked into 
blooms, in either reverberatory or open furnaces, a piece of economy 
that is less often noticed among our own iron workers. We noticed 
at the Elswick Works a Moncrieff gun carriage that, we fancied, 
looked rather weak at one or two important points ; it would be 
very unfortunate if so excellent an invention were condemned in 
consequence of imperfection in design. All gun carriages were of 
iron, and were fitted with what is called, in England, the Ar)~tsl','ony, 
but in this country the Ericsson compressor. 

The Armstrong and Woolwich guns are perhaps as strong as 
ingenuity and fine workmanship can make them with such mate- 
rials, but it is evident that their numerous welds, and the varying 
strains liable to occur in shrinking on their bands, are seriously 
objectionable, and it consequently happens that the charge of the 
25-ton gun is but about one-thousandth, and the weight of shot but 
one-ninetieth, the weight of the gun. 

In many respects the Wkilworlh systerr~ of ordnance seems pro. 
ferable, even if we take exception to the polygonal bore. Through 
ehe kindness of Sir Joseph Whitworth and of Mr. E. J. Reed, who 
had resigned his office o f "  Chief Constructor of the British Navy,"  
for the purpose of joining the Whitworth Company, we were ena- 
bled to inspect their works and methods. 

The Whitworth gun, as now made, is built up in a manner some- 
what similar to the guns we have described, but steel is used en- 
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tirely, instead of wrought iron, in the bands. Formerly, the gu~ 
was made, in all its parts, of Firth steel, like that used at Woolwich 
for inner tubes, but recently the " Whitworth compressed metal" 
has been adopted. The compression of the metal, which is a "low 
steel," or "homogeneous metal," is effected while it is still molten 
in tile mould, by an ingenious method of applying the tremendous 
force of a hydraulic press. This pressure, which has been carried 
up to 8 tons per square inch, and which will be increased to 20 tons 
per square inch, should it be found possible to sustain such a strain, 
by using moulds encased in the compressed metal, closes the 
pores, wt~ieh ordinarily are found so seriously to injure the strength 
of steel castings, and the metal is given a homogeneity that is usu- 
ally only obtained by forging under a heavy hammer. It is claimed 
that a metal can be thus obtained that can be relied upon for a ten- 
sile strength of 100,000 pounds per square inch, and a capability 
of stretching 25 per cent. before breaking. A metal which unites 
such high tensile strength and great resilience is evidentlyexcellently 
adapted for ordnance purposes. 

The several hands of the Whitworth ordnance are forced on, 
after being fitted with remarkable nicety, by means of the hydraulic 
press; the desired "initial tension" is thus obtained with great 
aeeuraey. The strength of these guns may be inferred from the 
fact that the charge of powder is usually about one seven-hundredth, 
and the weight of shot about one-sixtieth, of the weight of the gun. 

Its penetration and range are probabIy, with equal weight of gun, 
about 20 per cent. greater than the Woolwieh gun. It need hardly 
be stated that engineers generally seem to consider the Whitworth 
superior to the Woolwich system of ordnance. The opposition 
of the friends of the latter system, and the expense of making a 
change, have, however, prevented an extended trial of the Whit- 
worth system by the British navy or army. 

From what has been stated above, it will be seen that the later 
vessels of the British navy are exceedingly formidable craft, and 
that navy~ take,x as a whole, although not as effective as it was in- 
tended by the Admiralty to be, is by far the largest and. most pow- 
erful navy in the world. In the constructor's department of the 
Admiralty, Mr. E. J. Reed has lef~ designs for turret iroa clads 
which are calculated to carry 18 inches solid armor upon their 
sides and 20 inches on their ~ r r e t s .  <dHeh vessela could not be 
built in the UMted States "until M'tcr the e×ix.t:dituro oi' l:~ii!io,,s o~' 
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dollars in building rolling mills and iron.ship yards, and unless 
legislation soon causes a commencement, we shall fall hopelessly 
behind foreign nations in the effbctiveness of our navy. 

The British government are not so well satisfied with the condi- 
tion of its navy as to suspend all action towards its further exten- 
sion, but continue to increase and strengthen it systematically. 
They propose to add 20,000 tons of iron clad ships yearly to its 
force, besides transports and unarmored vessels. By her far-sighted 
policy of liberally subsidizing her lines of steam communication 
with foreign ports, Great Britain has also almost monopolized the 
profit derived from the carrying trade of the world in time of peace, 
and, at the same time, has secured the immense advantage of being 
able to recruit her navy, in time of war, from the large body of fine 
officers and seamen, and with the fleet steamers of a wonderfully 
expanded mercantile marine. 

Should no change take place in the policies of Great Britain and 
the United States, in regard to sustaining and increasing their re- 
spective navies, a contrast, most unfavorable to our own country, 
will soon be presented. Great Britain cherishes her navy with jea- 
lous care, and takes advantage of every improvement in construe. 
tion that science and art can suggest; the navy of the United States, 
on the other hand, is rapidly losing its efficiency by the decay of 
its vessels, both of wood and iron, while~ in spite of repeated appeals 
from the Navy Department and from citizens and officials abroad, 
no action has yet been taken by Congress toward repairing losses 
or making our naval power commensurate with that of the more 
important European nations, or toward the re-establishrnent of a 
merchant navy which shall become a source of profit in time of 
peace and an insurance against losses by war. In the event of ~; 
foreign war, we may yet find ourselves compelled to call in our 
ships to defend our harbors, and to remain absolutely powerless for 
offence. 

In the manufacture of steam engines, other than marine, there is, 
perhaps, not very much that is novel to attract the attention of an 
Ameriaan engineer, but he may still find it profitable to spend some 
time among the English engine building establishments, obserging 
their methods rather than studying designs. 

In building 2orlaMe engineS, several firms have obtained remark- 
able economical results. 

The favorite style of portable engine is mounted on its boiler, as 
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is usual with our own builders, but it is almost inwtriably provided- 
with a steam jacketted cylinder and an independent expansion valve, 
riding on the back of the main valves, of which there is one at each 
end of the cylinder, in order to obtain the ]east possible amount of 
clearance space. 

The style of design and character of workmanship are good, but 
the engines are invariably free from all attempt at ornamentation ; 
neatness, strength, economy and convenience are the qualities 
sought by the leading firms. 

The following are results obtained at the trial of engines which 
took place in July last, at the Oxford Agricultural Fair: 

-~ H P. co 
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Clayton, Shut t leworth  & Co ,  
Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7/t 12 t/  4 442 121'65 

Brown & May, Devizes 1 71~le 112 ee 4 4-19 ~ 125'65 
Reading I ron  Works  Co ,  Read- 

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5~ zz 14 tz 4 4"16 145 7 
Marshal l&Sons,  Gainsborough,  1 7¼ '~ 12 H 4 4"51 ~ 124' 
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3 73 
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These were horizontal engines, attached to locomotive boilers. 
The following are particulars of another set of horizontal engines 

of larger size, detached from their boilers, and all supplied with 
steam from a boiler furnished for the purpose by the managers of 
the show.:* 

These were the best engines exhibited, and the results are, of 
course, better than would be obtained in regular working, but they 
are unusually good, and even remarkable, for engines of such small 
size. 

At a similar exhibition held at Bury, England, in 1867, conside. 
rably better results even'than theseWere reported from engines of 
similar sizes and styles. 

~Ful l  part iculars of these trials may be obtained by rcfe~:ence to the last volt 
u m e o f t h e  London EngineeriT~g, a periodical~ it may n,_.t be out of place t(* re- 
mark, which well represents tae most advanced principles and practice of British 
engineering~ and which is ahvays read'~" to accord the credit due to American en- 
gineering. 

VOL. L X [ . - - T H I g D  SERTES.--NO. 3.--MAgCg, 1871. '22 
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With all of these engines steam jackets were used, the teed water 
was highly and uniformly heated by exhaust steam, the coal was 
selected, finely broken and thrown on the flre with the greatest care, 
the velocity of the engines, the steam pressure and the amount of 
feed water were very carefully regulated, and all bearings were run 
quite loose ; the engine drivers were usually expert "jockeys." 

In the manufacture of larger stationary engines, British practice 
is in an unsettled state; the compound engine has been recently 
introduced where considerable power is required, but a strong ten- 
dency exists to copy from American practice. 

The Corliss engine, which has been familiar to American engi- 
neers for nearly a quarter of a century, has been adopted by several 
builders ; the Allen engine, which has been well and fully described 
in recent numbers of this J-oT_trna[, is eo~structed by the well known 
Whitworth Manufacturing Company, at Manchesser. Messrs. Towle 
& Harding, two enterprising American engineers, are introducing 
the Babcock & Wilcox engine, which has been so highly com- 
mended at home for its ingenious combination of theoretical and 
practical requisites for economy, strength and endurance. It is to 
be regretted that the Greene ej~gine, another American design, 
whose simplicity and efii~ctivcness would highly recommend it in 
the British markets, has no one specially interested in urging its 
claims there. 

The most usual form of stationary engine is horizontal, steam 
jacketted, with separate valves covering short steam ports at each 
end of the cylinder, and separate cut-off valves, very similar, in 
principle, to the Meyer expansi(n~ valve. ~egulation is generally 
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affected by attaching the regulator to a valve in the steam pipe, but 
sometimes, the American idea of determining the point of cut off by 
the regulator is adopted. American engineers have been more suc- 
cessful than the British in securing small clearance, prompt closing 
of the cut-off valve, and in attaching the regulator to the expansion 
valve, while the latter exhibit a much better appreciation of the 
economical value of the steam jacket where high steam and great 
expansion are adopted. In both countries another requisite for 
economical practice--high piston speed--is gradually becoming 
fully recognized. 

One of the most interesting examples in this department of trans- 
atlantic engineering is found in the engines of Messrs. A. M. Per- 
kins & Son, of London. This firm, which was founded by an Ame- 
rican, is guaranteeing a consumption of less than two pounds of 
best coal per horse-power per hour with their mill engines, and 
claim, in some cases, to have brought the figure as low as one 
pound. These engines are of a peculiar form of "compound en- 
gine," the cylinders steam jaeketted and vertical, the valve sterns 
rotaffn2, with their stuffing boxes placed at the ends of long shells 
surrounding the stems, the intention of the arrangement being to 
avoid burning the packing. Surface condensers are used and the 
feed returned to the boiler at the boiling temperature. The steam 
is cut off at an early point in the stroke by an independent cut-off 
valve. The boilers are composed of lap welded tubes, 3 or 4 inches 
diameter and ~- to ½ inch thick, and are tested to 2500 or 3000 
pounds per square inch. Where the condenser supplies an insuf- 
ficient amount of feed water, the residue is furnished by a still. 
Steam is carried at from 250 pounds per square inch npwar~ the 
safety-valve on Messrs. Perkins' own boiler being weighted to 600 
pounds per square inch. 

One practice of this firm is worthy of imitation by builders ben. 
erally. They insure owners of machinery supplied by them agains~ 
loss by accident, and make all repairs for five per cant. per annum. 

In the manufacture of stationary boiler's the practice is not, on 
the whole, far different from our own. Occasionally boilers arc 
seen with flues strengthened as described in the previous paper; 
now and then a boiler is met with having lap welded seams, and at 
least one manufacturer finds a sufficient number of intelligent pa- 
trons to afford him a market fern  thoroughly well built boiler, its 
seams all machine rivetted, the edges of the plates neatly planed to 
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the proper bevel for caulking, and with all rivet holes drilled in 
place. Machine rivetting is, however, practiced by nearly all boiler 
makers. 

The system of careful and intelligent examination pursued by the 
several British boiler inspection and insurance companies has done 
a vast amount of good, by showing that every case of boiler ex- 
plosion is to be attributed to some simple cause--to faulty design, 
faulty material, carelessness in attendants , or to the use of badly 
corroded and worn I out boilers. They have completely destroyed 
all of those far fetched theories which are so fi'equently proposed 
by believers in concealed or mysterious causes. 

These companies have also been of use in assisting makers in 
finding a market for well designed and well built boilers, and it is 
be hoped that, as a similar organization has been started in the 
United States, equally valuable results may follow its successful 
operation. 

In building 29um2)bzg engines, the tendency seems to be decidedly 
in favor of throwing aside the cumbersome and costly Cornish en- 
gine, and adopting other forms of engine lighter, cheaper and more 
manageable, as well as of equal and often superior economical per- 
formanee. 

The favorite pumping engine, particularly in London, and where 
fuel is costly, seems to be a plain beam and crank engine, with a 
pump of the "bucket  and plunger" class, and their performance will 
probably average 650,000 foot-pounds per pound of Welsh coal. 
t/.eeently, some "comi, ound" pumping engines have been built. The 
Berlin Water Works  engine, completed some months ago by Simp- 
son & Co., of Pim]ico, is now reported to have done a duty, on trial, 
of 1,00~,000 foot-pounds per pound of' best Welsh coal, working up 
to 115 m F. each, and expanding ten times. Such engines are, of 
course, more expensive than the former ~tyle, but their economy 
more than compensates for the difference in first cost, and when 
compared with Cornish engines, their first cost is less. 

Their economy is, of course, principally due to the greater pres. 
sures and greater expansion with which they maybe steadily worked. 
In pumping, as in marine engines, but for different reasons, a regu- 
lar motion cannot well be secured with high steam and short cut 
off by the action of a fly wheel, and the compound engine seems to 
be considered the most promising resource, in this ease, in the strife 
for highest economy of fuel. 

The boilers furnished with pumping engines are usually either 
the single-flued Cornish or the ~rdinary-twd.flt~ed internally' fired 
boiler. - 

~British machinery-=with now, perhaps, the exception of marine 
engines--is generally characterized more by strength and durability 
than American, the endeavor being to (~btain a substantial machine 
rather than one ()~low first (:(~s~. This dil~brencc may be probably 
quite as largely due to the diffb~'enc-(., ii~ w~'a]th al~d the distribution 
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Of capital  in the two countr ies  as to a difference in the charac ter  of  ~ 
their engineers  and mechanics.  

Less ingenui ty  is perce ived in mat ters  of detail than in Amer ica ,  
and we notice par t i cu la r ly  the great  lack of  those little cont r ivances  
which, with us, are e v e r y w h e r e  found con t r ibu t ing  v e r y  large]y,  in 
the aggregate ,  to our  comfor t  and convenience,  to our  safety, and 
to the economy  of  manual  labor  ; bu t  it is not  un l ike ly  tha t  the  
cause of  this apparen t  deficiency in inver: t ion m a y  be found in an 
unfor tunate  sys tem of  patent law. I n  Amer ica ,  any  mechanic  who  
originates a useful invent ion readi ly  obtains a patent,  and this patent  
is a guaran tee  of  his r ight  as inventor ,  unless p roved  defective in 
the cour t s ;  in Great  Bri ta in ,  on the cont rary ,  the cost  of  a patent  
is so great  tha t  few inventors  are able to bear  the  expense  of  ob- 
taining it and of  in t roduc ing  their  inventions,  and a patent ,  when  
obtained, has rea l ly  no value  as evidence of  novel ty .  We find, 
therefore, invent ion  encouraged  in the Uni ted  States b y  comple te  
and inexpensive  protection,  while it is d iscouraged in Great  Br i ta in  
by  the h e a v y  expense incurred in its s imple registrat ion.  The  ma- 
terial interests  of  Great  Br i ta in  cer ta in ly  demand a change  of  her  
patent  laws. 

N O T E . ~ W e  are indebted to the kindness  o f  ~Ir. J. Jenk inson .  
U. S. Consul  at Glasgow, for statistics jus t  received of  the ship- 
bui lding on the Clyde du r ing  the yea r  1~70, and other  va luab le  in- 
format ion.  W e  ex t rac t  the fo l lowing su.~iM.xuY of  w o r k  to the  
close of  the yea r  : 

War vessels .......................... 
Paddle Steamers-- 

Iron ....................................... 18 
Composite .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Screw Steamers-- 
Iron ...................................... 78 
Composite ............................... 4 

S'tiling Yessels-- 
Iron ..................................... 73 
Composite ............................... 16 
Wood .................................... 14 
Yachts ................................... 6 
Barges .................................... 8 
Dredgers ................................ 2 
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18(;8. 1869. 

Ves'ls. Tons. Ves'ls.' Tons. 

8 5,384 3 9,100 

6~291 1l 
...... 4 

78~59 88 
2,882 8 

63,79!) 78 
13,313 16 
2,231 ) 10 

33,,l 10 
1,900! 10 

R i 4.,5 i 2 

174,978 ~ 240 i 

1870. 

Ves'Is Tons. 

1 2,640 

(;,5G9 18 9,4,~ 0 
1,800 2 750 

81,S00 119 i32,530 
3,809 2 460 

71.600 40 30,030 
16',150 6 6.101) 
1,40{) 16 2,740 

750 450 
1,0J0 28 3,70~ 

2 1,0~0 _lOO 1 - - - -  

194:C00/I 234 189,800 

U. S. Naval Academy, Annapolis, Md., Jan. 21, 1871. 


